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EXarVE SUMR

Packy F'bumtain Arsenal (MW) is part of the Army's Armament, Mu.nitions and

Chemical Oziiuurx (AMIMM). The arsenal is a goverrmwiet-owed-and-

operated insta.1latiAn occupyinlg 17,238 acres in C~asnrce City, OoIorad~o,

just north of Denvmr. (Omwtructed in'1942 to manufacture war gases, W%~

Was soo easded for the production of inceniary umziitionu. After V-J

Day, the installation tas designated a standby facility, and much~ of its

chemical plant was leased to private industry -an aragvtthat con-

tinues to the present day. Although IM was reactivated for bwncediary

production during the Karean and Vietnam %a", ii.s principal activities

since 1950 nave'bean the manufacture, =xtitions- loading. and disposal of

nerve agent GO. These operations haew centered in a GB production-and-

filling comlex acnetructed in 1953 &Ai partially converted into a detoxi-

fication center in the 1970s. At present, the nerve-agent manufacturing

and filling lines are in stAndby status; the detoxification center is in

active use.

Rik~ cti~ptiwoa 299 b~uildings, about- half of iQiich date frran the 1940s. The

installation also contains three fanrh.ft.u (Buildings T-131, T-373, T-831)

.aid a garage (T-831-A) that were acquired with the site. Cixistracted

scziwtime between 1910 and 1930, these structures cvntribute to a general.

underatarbiing of the area's pre-military history, but tthey, are no~t of

specific architectural or histor-ical significance. Because tnhe arsenal's

riinal productin lines have been remved did rmnyofisrgna

buildings ramodeled, the instAllation no longer retains the architectural



and te v tlogical duracter of a Wbrld War II installatlai. There are no

Category I, Category 1, or Categoy III historic piwperdes at RM.
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PR~EX

'This re-art presnt.s the results of an historic properties survey of the

Rocky Mountain Arsenal (RMR). Prepared for the Unted States Army Materiel

Developmnt and •eadiness Qanand (fAMt), the report is intended to

asist th Army in bringing this installation into copliance with the

National Historic Preservation Act of 1966 and its amktants, and related

federal lav and regulations. 71 this end, the report focmes on the

identification, evaluation, documentation, rnm~ination, and preservation of

historic properties at the MA. Chapter 1 sets forth the survey's scope

and methodology: Chapter 2 presents an architectural, hiatorical, and

technological overview of the installation and its properties: and Chapter

3 identifies significant properties by Army category and sets forth

preservation reiwndatio . Illu•trations and an aunntated bibliography

supplemenit the text..

This report is part of a program initiated through a memorandum of

agreement between the National Park Service, Dpart••• t, of the Interior,

and the U.S. Department of the Army. The program covers 74 MFIC2M

installations and has two caq.xrwts: 1) a survey of historic properties

(dL3tricts, buildings, strutures, and objects), and 2) the development of

archaeological overviews. Stanley H. Fried, Chief, Real Estate Branch of

Headquarters WCOM, directed the program for the Army, and Dr. Robert J.

Kapsch, Chief of the Historic American Buildings Survey/Historic American

Engineering Record (HABS/HAER) directed the program for the National Park

Service. Sally Kress Torpkins was program manager, and Robie S. Lange 4as

I



project muanager for the historic properties survey. Technical a~ssistance

was provided ty Dxaid C. Jackson.

Buailding Technology Incorporated acted as primary contractor to HA~BS/HAER

for the historic properties survey. William A. Brezmer wams srI' a

principal-in-charge and5 Dr. Larry D. Lankton was the chief technical

consultant. major subcontractors were the Mmc!onald ard Mak Partnership

and Jeffrey A. Hass. The author of this report was Jeffrey. A~. Hess.* The

author. would like to thank the many e~loyees at R~ btkK graciously

-assisted him in his research and field surveys. He especially acknowledges

the help of Tlom. tnelly, Public Affairs Officer; Dr. William~ M~Neill,

Director of '1ectwiical. Cperations: Jim L. Green, Facilities Engineer; and

Darlen Pul.,, Maniqwnmnt Assistant.

The comiplete HNS/>RM do~cumentation for this Lu~tallation will be includ~ed

in the HABS/HRME oollections at the Library of Oongress, Prints and

Photographs Division, un~der the designation HA No. (X)-21.
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CApter I

imaxibTrION

•O0E

SCOP

This report is based on an historic properties survey conrdcted in

Septarber 1983 of all Army-owned properties located within the official

boundaries of the Rocky Mountain Arsenal (M). The survey included the

following tasks:

aompletion of documentary research on the history of the

installation and its properties.

Ompletton of a field inventory of all properties at the

installation.

Preparation of a carbined architectural, historical, and

technological overview for the installation.

Evaluation of historic properties and developnent of recoauea-

tions for preservation of these properties.

Also ccutpleted as a part of the historic properties survey of the

installation, but not included in this report, are HABS/HAZR Inventory

cards for 23 individual properties. These cards, which constitute

HABS/HAER Docuientation Level IV, will be provided to the Department of the

Arm.y. Archival copies of the cards, with their accczqanying photographic



negatives, will be transmitted to the IAWS/HAER collections at the Library

of Congress.

The methodology used to complete these tasks is described in the following

section of this report.

METMWLOGY

1. Documentary Research

M was constructed in 1942 to manufacture toxic and incendiary

munitions. Since the arsenal was one of four goverrment-

aoned-and-cperated installations involved in such activities during

Wbrl 4 Whr II, an evaluation of its historical significance requires a

general understanding of the country's chemical-4arfare manufacturing

program. To identify relevant published sources, research on chemical

munitions was conducted in standard bibliographies of military

history, engineering, and the applied sciences. Unpublished sources

wre identified by researching the historical and technical archives

of the U. S. Anry Armament, RMnitions and Chemical Owmmand (AWCCOM) at

Rock Island Arsenai.

In addition to such industry-wide research, a concerted effort was

made to locate sources dealing specifically with the history and

technology of R4A. This site-specific research Bas conducted

primarily at the AMCCCM Historical Office at Rock Island Arsenal, the

Denver Public Library in Denver, Colorado; and the goverrment's



administrative and engineering archives at WMA. The Colorado State

Historic Preservation Office (Colorado Heritage Center, Denver) was

also contacted for infozmation on the architecture, history, and

technology of IM1, but had no pertinent data.

Army records used for the field inventory included current Real

Property Inventory (RPI) printouts that listed all officially recorded

buildings and structures by facility classification and date of

construction; the installation's property record cards: base maps and

photographs supplied by installation personnel; and installation

master planning, archaeological, environmental assessment, and related

reports and documnents. A complete listing of this documtentary

material may be frond in the bibliography.

2. Field Inventory

Architectural and technological field surveys were conducted in

September 1563 bj Jeffrey A. Hess. Following discussions with Tom

Donnelly, Public Affairs Officer, and Jim L. Green, Facilities

Engineer, the surveyor inspected major manufacturing and demilitariza-

tion facilities and completed a general field survey of all exterior

areas at the installation. Tan Donnelly served as escort.

Field inventory procedures were based on the HABS/HAER Guidelines for

Inventories of Historic Buildings and Engineering and Industrial

Structures.2 All areas and properties were visually surveyed.

Building locations and approximate date3 of construction were noted



from the installation's property records and field-verified. Interior

surveys were made of the major facilities to permit adequate

evaluation of architectural features, building technology, and

production equipimnt.

Field inventory forms were prepared for, and black and white 35 mm

photographs taken of all buildings and structures through 1945 except

basic utilitarian structures of no architectural, historical, or

technolgcical interest. When groups of similar ("prototypical")

buildings were found, one field form was normally prepared to

represent all buildings of that type. Field inventory forms were also

completed for representative post-1945 buildings and structures. 3

Information collected on the field forms was later evaluated,

condensed, and transferred to HABS/HAEM Inventory zards.

3. Historical Overview

A combined architectural, historical, and technological overview was

prepared fram information developed fran the documentary research and

the field inventory. It wds written in two parts: 1) an intr-ductory

description of the installation, and 2) a history of the installation

by periods of development. beginning with pre-military land uses.

Maps and photographs were selected tc supplement the text as

appropriate.

The objectives of th•e overview we*re to ].) establish the periods of

major construc-tion at the installation. 2) identify important events



and individuals associated with specific historic properties, 3)

describe patterns and locations of historic property types, and 4)

analyze specific building And industrial technologies eiiployed at the

installation.'

4. Property Evaluation and Preservation Measures

Based on infonia~tion developed in the historical ovrerviews, properties

were first evaluated for historical significance in accordance with

the eligibility' criteria for inoination' to the M~tional Register of

Historic Places. These criteria require that eligible properties

possess integrity of location, design, setting, materials,

workmanship, feeling, and association, and that they, meet on~e or msore

of the following: 4 1
A. Are associated with events that have made a significant

contribution to the broad pattprns of our history.

B. Are associated with the lives of persons significant in the

nation's~ past.

C. Embody the distinctive characteristics oi. a type, period, or

method of construction, represent the ý.rk of a maz4.er,

possess high artistic values, or represent a sign~ificant and

dlistirnguishable entity whose ccrnponents ~ylack individual

distinction.



D. Have yielded, or may be likely to yield, information

important in pre-history or history.

Properties thus evaluated were further assessed for placement in one

of five Army historic property categories as described in Army

Regulation 420-40:5

category I Properties of major importance

category II Properties of importance

Category III Properties of minor importance

Category IV Properties of little or no importance

Category V Properties detrimental to the significance

of adjacent historic properties.

Based on an extensive review of the architectural, historical, and

technological resources identified an D24 installations nationwide,

four criteria were developed to help determine the appropriate

categorization level for each Army property. These criteria were used

to assess the importance not only of properties of traditional

historical interest, but also of the vast numtber of standardized or

prototypical buildings, structures and production processes that were

built and pui into service durig World War II, as well as of

properties associated with many post-war technological achievements.

The four criteria were often used in caobinaticn and are as follows:

1) Degree of iinortance as a work of architectural, engineering,

or industrial desian. This criterion took into account the

8



qualitative factors by %*idi design is normally juuydg

artistic merit, woiwmnship, apropriate use of materials,

and functionality.

2) Degree of rarity as a remining example of a once widely used

architectural, engineering, or industrial design or process.

This criterion -As aplied primmrily to the many standardized

or pr typical Dur4• buildings, strntures, or uiustrial

prow-tim. The me widespread or influmetial the design or

process, the greater the In•ortance of the reaining examples

of the design or process vs cnsidered to be. This

criterion me also used for non-military stnrctwe such as

fartouses and other onx prevalent building types.

3) Degree of integrity or coq~letness. This criterion cvqmmred

the current condition, apparance, and function of a

building, structure, architectural assemblage, or industrial

process to its original or moet historically important

conition, appearance, and function. Thnee properties that

wre highly intact were generally considered of greater

importance than those that wre not.

4) Degree of associition with an important person, program, or

evert. This criterion was used to examine the relationship

of a property to a famous personagp, wartime project, or

similar factor that lent the property special importance.

9 4.



Ite majority of amom properties we' built juit prior to or during

Mwrld wr II. and special attention ws 3iven to their evaluation.

tem that still reuuin do not often ssess indlividiual Uzortance,

but collectively they represent the rennants of a vast construction

unertaking aose architectural, historical, and tedvogical

ingortance needed to be assessed before their nuifers diminished

further. This aesemat centered on an extensive review of the

military comstruction of the 1940-1945 period, and its contribution to

the history of Vbrld War II and the post-mar Army lan.dcape

ascaume tedvlogy has advand so rapidly sirne the war, post-Wbrld

Wr I properties were also given -attention. h properties were

evaluated in tezr of the nation's moe recent ac comlishmets in

weaponry, rocketry, electranics, and related techoological and

scientific endeav•rs. Thus the traditional definition of *historic"

as a property 50 or more years old was nt germune in the assessment

of either Wbrld War II or pxst-tr IOU N buildings and structurs.:

rather, the historic importance of all properties ws evaluated as

completely as possible regardless of age.

Property designations by category are expected to be useful for

approximately tan years, after Which all categorizations should be

revied•e and updated.

Following this categorization procedure, Category I, I1, and III

historic properties were analyzed in terms of:

10



Owront str•unbc al co•dition an state of re•er. This

inwmtas ws taken from the field inventory focm aid

Sitoog-ap0s, and ms often upaplmted by reduddng with

facilities .ngineerinq. peraxoel.

The rature of possible ýtaurLe adv i

~x*this information ws gathered feci the

installation's master planing doCummnts and radmcked with

faicilities engineering personnal.

Bass on the ave considerations, the general preservati

r lations presented in capto r 3 for Mtegcy• I. U,' and Ill

historic proparties wwo develop~ed. S~pecial, preservation

rom wdations ware, created for individual properties as

circtetances required.

5.

Prior to twing campleted in final form, thia report v.s subjected to

an in-house review by Building Technology Incorporated. It was then

sent in draft to the subject installation f•cr coment and clearance

and, with its associated historical raterials, to HABS/HER staff for

technical review. When the installation cleered Phe report,

additional draft copies wre sent to [IY'M , tait appropriate State

Historic Preservation Officer, and, when requested, to the

archaeological contractor performing parallel work at the

n n n u n n u n ! ! I I I I I I I I I I I 11



instal V. report ws revised based on all oxents collted.

then in final fum.

I The f ol: bibliographies of published sorces wre osulted:
Indutri Ats Index, 1938-1957; Applied SciMn and TeMhology
Ir!Ae, l"8-1980; Eineering Index, 1938-1983; U9 -Highm, ed., A
(03W to Ithe Sorces of uated States H ulitary History (Hmdn, Qonu.t
Aron •kw, 1975); John E. Jeessi and Rbert W. Oaklay, A Guide to

= (W ngton, D.C.: U.S.
Govn0 riing Office, 1979): "Mlita Installatios, PublicV ar i ,, H i. t : r y t h e U n i t ed S t a t e , a ft . , S u el l e n M . H oy a nd ý c h el

C. Robinson (Nashvilles Ameican Association for Stat and Tocml
Histry, 1982), pp. 380-400. MC (formerly AM , or U.S. Army
Ma teiel adinessQm mnd) is the military ageny responsible for

the operation of t-owned munititiors plants; its
h ur are located at &•xk Island Arsenal, F-o Island,
Illinois. Although there is no cooprhehnsive index to PMO archival
holdingms, the agmncy's microfichw collection of unpublishd reports is
itamixed APn XM, Catalog of C i Sources, Fiscal Year 1983, 2
vals. (no pl.s HistRical Office, MC flock IsAn Arsie, n.d.).

2. Historic 7 mican Baildings srvey/Historic American Vinewing
Ieoord, t a Park Service, 0uidelines for Inw'ntories of Histori

1D:iqi7neerinand ai nurAl StrUtx~rkIe (wpublished
draft, 1•)

3. 1"Le55ntative post-World War II buildings wd structures were defined
ase proprt~ies that were: (a) "representative" by virtue of
construction type, architectural type, function, or a combination of
these, (b) of obvious Category I, II, or III historic importance, or
(c) proirent on the installation by virtue of size, location, or
other distij ve feature.

4. National •k Service, Fbw to 03Vlets National giser Fbrmn(Wshingtc, D.C. : U.S. Goverrmwit Printing Office, January 1977).

5. Army =Rgultion 420-40, Historic Preservation (HMadrUmrters, U.S.
Army: , D.C., 15 April 1984).

II,
12



QOsp±er 2

HIOMUCYL OVERVIEW

BACIGFUXW

lcky Mxztain Arsenial (nk) is a government-owned-aid-sM 1

installation ocpying a 17. 23S-a site in Mwc. City. Ollorado, just

north of DwPAr. Costructed in 1942 to manufacturewar q se, the arsenal

ws s expanded or the producion of inscoxiary =zdtions. After V-T

Day, X4 ws designated a a anxby facility, and nmch, of its dimical plant

ws leased to private industry - an arrangemnt that ontiruue to the

pesent day. Altdxo RM • as reactivated for incwxiary prkduction during

the morean and Vietnem wars, its principal activities since 1950 have 1hn

the mfcU , muitions- loading, and dissal of nerve agt 8. These

operations have cantered in a GS pr-ouction-wA- filling cowlex cnstruted

in 1953 and partially converted into a detaxification oeir in the 19708.,

Qirrently, 9M% Jai 299 buildings, about hailf of %ddich date from t.he

Wbrld War II period. Secause the arsenal's original prduction lines have

been removed and many of its original buildings remodeled, the installation

no longer retains the architectiral and technological char.cter of a World

whr II installation. The nerve-agent manufacturing and filling lines are

in standby status: the detoxification center is in active use.

WOaW) WRR II

In common parlance, the term "chemical warfare" is most closely associated

with the use of toxic substances, especially poison gases. By military

13-
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definition, however, the term aplies equally to the deployment of

uxwndiazy and awke devices. During World War 1, the United States

/produce5 all three types 6f chemical =xmitions at EigewxxS Arsenal in

Maryland, muIer the supervision of the newly created (Cheical Warfare

Service. BDgewood Arsenal remained the country's primary chemical-warfare

installation until World War II, wtwx Congress authorized the construrtion

of tree additional plants: Huntsville Arsenal in Fiavtsville, Alabama;

Pine Bluff Arsenal in Pine Bluff, Arkansas; and NMR in 0=m0roo City,

Colorado.
1

Site Selection and Former Land Use

The selection of the M site ws gverned by the same basic criteria used

in evalutLing locations for all three of the now chemical-warfare arsenals.

These considerations included:

a mid-citirwntal location as a defense against ensmy

2) proximity to min railroad lines

3) availability of an ample water supply and sufficient

electrical power for processirn purpoees

4) availability of suitable labor 2

U

Located in Cmnerce City, Colorado, only a few miles north of Denver, the

FM site satisfied all selection criteria. The City of Denver housed a

sizeable industrial work force and was a major distribution center for d
S*1

rail freight and electrical power. 71v area,'s hydrology also assured an

14



abrsdance of wel1 and river wtetr for industrial purposes. *an the

federal gvernment took possession of the 19,883-acre site in the spring

of 1942, the installation containe1 about 700 farm buildings on a

pshtdwrk of cr.land. putu.e, and uderbrush.3 only three houses

(Buildings T-131, T-373, T-831) and a garaje (Building T-831-A) srvive

at the arsenal from this earlier period. Omnstructed ometim between

1910 and 1930, these structures are of modest size and unassuming design.

Construction

Ss the last of the chmnical-warfare plants to be built during Wbrld

War II, and it profited frao the experience of its predecessor

installations. Ihis was especially true in terms oZ the struction

to=. 'Thi same personnel that designed and built Huntsville Arsenal in

Alabama repeated their roles for the WAU project: Qilonel Carl H.

Breitweiser of the OCbps of Ernineers as Area Engineer: *hitmn, Requart

and Smith of Baltimore as architect-engineer; and Kershav, Swnerton and

Walberg of San Francisco and Birmingham, Alabama, as prime contractor.4

All three Wbrld-War-II, chemical-wrfare arsenals employed a similar

utilitariaD-industrial architecture that made extensive use of clay tile,

transite, and wood framing. RI4A, however, ws unique in its overall

design. At the other arsenals, manufacturing operations wre scattered

throughout the installations. At FM, they were restricted to a 260-acre

tract in the center of the plant, which resulted in a "[more] efficient

and econcaic operation. This centralized area was originally designed

for the production and bulk loading of two war gases lewisite

1.
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*

(dichlor-2-chloro-vinyl-arsine) and mustard (dichloroet) sulfide).

Lorisito manufacturing took place in Buildings 511, 511A, 514, 514h, 515,

and 516; mustard manufacturing in Buildings 412, 414, 422, 424, 425, 429,

and 431. In addition to these facilities, the area also contained

manufacturing plants for the following intermediate chemicals used in

lewisite and/or mustard production: acetylene (Building 522), arsenic

trichloride (Building 523), chlorine (Buildings 242, 243, 244, 247, 248,

249, 251, 254, 255), ethylene (Buildings 431, 433, 434, 435, 461, 462A,

463), sulfur mncchloride (Building 411), and thionyl chloride (Buildings

471, 472, 473). 7b the east of the manufacturing area, there ws a

maintenance-and-storage area (600-series buildings), a cantonment area

for Chemical MWrfare Service personnel (Buildings 151-167), and a

headquarters comnd containing the post's Administration Building

(Building 111) and Comunications Building (Building l12). 7b the west

of the manufacturing area, there was a small grouping of magazines (870-,

880-series buildings) (Figures 1-9).

Omnstruction activities at Rh cuomienced in June 1942, and on January 1,

1943, the arsenal produced its first batch of mustard gas. The new year

inaugurated a new construction program for a napallm bctt plant (Buildings

741-749), whiich was canpleted, just east of the manufacturing area, in

the spring of 1943. Addition.Al napelm-b2mnb manufacturing facilities

(Buildings 731, 732) were authorized in the spring of 1945 and completed

shortly after V-J Day (Figures 10, 11). At that time, the arsenal

numbered approximately 280 buildings.

16
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... ,- -xirnc n at the installation, 2) identify important events

6

I

Figure 4: T'Ie former Lewisite Mant~artm ing Building q
(Puildinq 514) is curreu~tly leased to She,,ii
Oil Campany (source: Field inventory photograph, '1983, Jeffrey h. Hess, MacDonald and Mack Partnership).
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Technolog

By the and of World War II, 39k had exrienced so many technological

changer that, with the exception of the chlorine plant, the installation

"was in one hundred percent production of ites other than those for

which it w originally designed.* 7 Sux wdspread modmification did not

stem fran any defect in planning. rather, it resulted frao the

unpredictable nature of the war. Men the Roosevelt Mduinistration

authorized the production of toxic gases during Wbrld hkr II, it was with

the understanding that the United States "shall under no circumstances

resort to the use of such weapons unless they are first used by our',

eneuies. In preparation for retaliatory strikes, the War Department

stockpiled gas-filled munitions in all theaters of coubat, but neither

-provocation nor retaliation ver occurre. Since gas-filled munitions

wre never e6speled, their su~ply quotas were quickly filled, resulting

in manufacturing cutbacks at the chemical-wrfare arsenals. At F44,, the

umstard-manufacturing plant ws deactivated and placed in standby

condition as early as May 1943. The lewisite operation was shut dckn six

'months later and subsequently dismantled.

Both gas--manufacturing operations, along with the production processes

for the various intermediate chemicals, employed standard industrial

technologies. mustard gas was made by the well-established Levinstein

process, involving the reaction of ethylene gas and sulfur moncchloride,

with chlorine gas and caustic solution used for "neutralization and

decontamination of spills, wild batches, and equipment." Lewisite was

manufactured by a more recently Jeveloped English process that had been

28
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refined at Bigswood Arsenal. The procedure called for "the reaction

betwen arsenic trichloride and gaseous actylene in the presence of an

aqueo•s ydrochloric acid solution of mecuric chloride twith] thionyl

chloride . . . for the completion of the reaction.*9 NOne of the

arsenal's original production equipment for any of the chumcal

operations survivee at the installation.

The 9susion of war-gas production caused only a teprary lull at M..

Almost immediately the Chemical Wlarfare Service began cnverting idle

buildings to the manufacture of aerial incendiary muition, Which were

in short supply in both Europe and the South Pacific. Betwe November

1943 and April 1945, several former wrehouses (Buildings 451, 538, 541,

542) and chemical facilities (Buildings 522, 522A. 523, 523A. 523B) were

adapted for the pxoduction of wtee-p rous cup* and igniters, which

formed part of the ignition train in incendiary tgrte. Other buildings

(Buildings 333, 341-346) were remodeled for napalm-loading and assembling

of iO-pound badm into 500-pound clusters. These activities augmented

the W" s original incendiary-imitior. lines (Buildings 741, 742), which

produced lO0-pound napalm boaib. 10  Imediately following V-J Day, all

incendiary manufacturing ceased, and RMk became a standby installation.

•RFAN W~R

After the surrender of Japan, the federal goverrment leased many of the
Mk's former r-gas production buildings to private industry, with the

understanding that all facilities would revert to military control in the

event of a national anergency. The principal lessee was Julius Hyman
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and Cxpsny of Chicao, which used its new arsenal-based plant for the

umnufacture of insecticides and synthetic resans. In 1952 this operation

was taken over by Sell Chemical O(bierq, which had purchased the Chicago

firm the previous year. shell' s leasehold at M has continued to the

present time.11

RM remained a standby installation until 1950, when the arsenal' a

incendiary-•nuitions lines were reactivated for the Korean war (Figure

12). At thi same time, the governmnut announced a $30 million con-

struction program in the north-central section of the arsenal "for the

manufacture of a top secret incendiary.R Under the general supervision

of the North Atlantic Division Engineers, Vitro Oxopration served as

architect, and Utah (bnstruction Ooumany as builder. After the project

wa campleted in 1953, military officials revealed that the new

facilities actually were for the production and loading of a highly toxic

nerve agent originally developed by German scientists during World Wr,

II. The ne%. substance w an organic ptxxphate compound, known as both

Sarin and GB. 12 The R.9 operation was designed to manufacture GB

(Building 1501), load the nerve agent into projectiles, warheads, and

bamblets (Building 1601), and assemble loaded bamb*lets into larger,

cluster batrbs (Building 1606) (Figure 13). Although nerve-agent loading

operations continued throughout the 1960s (Figure 14), the G8 Production

Buildirn (Building 1501) ws shut down and placed in standby condition in

1957. Most of the nerve-agent manufacturing and loading machinery has

been dismantled and removed from the arsenal.13
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Figure 12: These arsenal etployees who strapped together
an incenxdiaryý..lmb cluster during the KoreanWar used the same labor-intensive assemb~ly
techniques as their World War II counterparts
(Source: Denver Post, September 19, 1952).

31



18

/'U

mN

Figure 13: The production facility for nerve agent GB(
(Building 1501) is a seven-story reinforced- $'
concrete structure currently in standby condition
(Source- Fm Administrative Archives, c. 1980).
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VIET WAR TO THE PRESEN

After the resolution of the Korean War, RM served as a research-and-

development facility for chemical agents and munitions. Arsenal

personnel, for example, developed imbroved methods for chumical-shell

filling and engineered a facility for blending rocket fuels (Building

756). Although the arsenal reactivated its manufacturing lines for smoke

and incendiary, devices during the Vietnam Waz, the installation

increasingly devoted its technological resources to the destruction

rather than the production of chemical munitions. In 198 the Army

decided thmat all excess and obsolete chemical stocks stored at 141A should

be "demilitarized," or disposed of, by dumping at sea. This plan, called

"Cperation Case," was scheduled to begin in April 1969, but public

concern over safety and environmental issues led to its cancellation. In

an attempt to find socially and environmentally acceptable alternatives,

the Army submitted the problem to the National Academ, of Sciences (NAS),

which reccmmended the development of remote-control demilitarization

techniques to "Eminimize] the risk to all 'operating personnel as well as

[to] the citizens of the surrounding camumzities."15

To comply with NAS recaTmendations, the Army designed and installed an

innovative, nerve-gas detoxificaticn s•ystem in the former GB Case-Filling

Building (Building 1606). Demilitarization of GB cluster bombs began in

the tall of 1973, and during the next three years approximately four

million pounds of nerve agent were destroyed, representing "the largest
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single [demilitarization] undertaking in the history of the Army."16 At

the start of the operation, the local rress provided the following

description:

The detoxification is done by remote control utilizing closed circuit
television. The $33 million building in which the detoxification is
conducted is under negative air pressure. That is air can enter the
building, but no air can be released - even if there's an explosion
- without passing through an elaborate scrubber system and an equally
elaborate nunitoring and alarm systen that will shut the process down
in the event of a malfunction. The detoxification system neutralizes
the nerve gas with a caustic solution. Explosives in the bonbs are
burned awy in a specially built furnace. The neutralized nerve gas
agent is dried, and the solid residue is packed into 55-gallon drums
for storage at the arsenal. The Tal in the bombs also is
neutralized and reduced to scrap.

while the cluster-bamb disposal progam was in progress, the Army installed

in Building 1606 a still more sophisticated detoxificaticn conter for the

GB-filled Honest John Rocket and Wteye Bomb. Employing a completely

ccmputerized monitoring systen and updated scrubbing towers, the system

became operational for GB munitions in the spring of 1976. It has

subsequently been used for disposing of a variety of obsolete toxic agents

(Figure 15) is

r
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Figure 15: In Building 1606 operators tend pUter console
that nvmitors dismantling and disposal of toxic
nrditions (Source: RM Administrative Archives, c. 1977).
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PRESERRATIM RTIONS

BACGOUND

Army Regulation 420-40 requires that an historic preservation plan be

developed as an integral part of each installation's planning and

long-range maintenance and development scheduling.1 The purpose of such a

program is to:

Preserve historic properties to reflect the Army's role in
history and its continuing concern for the protection of the
nation' s heritage.

Implement historic preservation projects as an integral part
of the installation's maintenance and construction programs.

Find adaptive uses for historic properties in order to
maintain them as actively used facilities on the
installation.

Elimninate damage or destruction due to improper maintenance,
repair, or use that may alter or destroy the significant
elements of any property.

Enhance the most historically significant areas of the
installation through appropriate landscaping and
conservation.

To meet these overall preservation objectives, ,the general preservation

recommendations set forth below have been developed:

Ctegory I Historic Properties

All Category I historic properties not currently listed on or tininated to

the National Register of Historic Places are assumed to be eligible for
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rnmination regardless of age. The following general preservation

recaunedations apply to these properties:

a) Each Category I historic property should be treated as if it

were on the National Register, whether listed or not.

Properties not currently listed should be ncminated.

Category I historic properties should not be altered or

demolished. All wrk on such properties shall be performed

in accordance with Sections 106 and llO(f) of the National

Historic Preservation Act as amended in 1980, and the

regulations of the Advisory Council for Historic Preservation

(AHP) as outlined in the "Protection of Historic and

Cultural Properties" (36 CF`R 800).

b) An individual preservation plan should be developed and put

into effect for each Category I historic property. This plan

should delineate the appropriate restoration or preservation

program to be carried out for the property. It should

include a maintenance and repair schedule and estimated

initial and annual costs. The preservation plan should be

approved by the State Historic Preservation Officer and the

Advisory Council in accordance with the above-referenced ACHP

regulation. tUtil the historic preservation plan is put into

effect, Category I historic properties should be maintained

in accordance with the recammended approaches of the

Secretary of Interior's Standards for Rehabilitation and
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Revised Guidelines for N*habilktating Historic Ehildings2 Wd

in consultation with the State Historic Preservation Officer.

c) Each Category I historic property should be documented in

accordance with Historic American Buildings Survey/Historic

hmerican Dgineering Reord (Mas/MER) Documnmtatic-'i tvel

II, and the documentation subuitted for inclusion in the

MBHS/MR collections in the Library of Congress. Waen no

~equa. architectural drawings exist for a Category I

historic property, it should be documented in accordance with

Documentation Ievel I of th.-e standards. in cases wahere

standard measurer drawings are unable to record significant

features of a property or technological process, interpretive

drawings also should be prepared.

Category II Historic Properties

All Category II historic properties not currently listed on or nominated to

the National Register of Historic Places are assuaed to be eligible for

nomination regardless of age. The following general preservation

recommendations apply to these properties:

a) Each Category II historic property should be treated as if it

were on the National Register, whether listed or not.

Properties not currently listed should be nroinated.

Category II historic properties should not be altered or

derolished. All work on such properties shall be performed
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in acrdance with Sections 106 and 110(f) of the Mtional

Historic Preservation Act as amended in 1960, and the

regulations of the Advisory (unmil for Historic Preservation

(ACHP) as outlined in the " Protection of Historic and

Cultural Properties" (36 CFR 800).

b) An individual preservation pln should be devecloed and put

into effect for each Category II historic property. This

plan should delineate the appropriate preservation or

rehabilitation progra to be carried out for the property or

for those parts of the property which contribute to its

historical, architectural, or technological iqportance. It

should include a maintenanc and repair schedule and

estimated initial and annual costs. The preservation plan

should be approved by the State Historic Preservation Officer

and the Advisory Ouncil in accordance with the

above-referenced ACHP regulations. Until the historic

preservation plan is put into effect, Category II historic

properties should be maintained in accordance with the

recomended approaches in the Secretary of the Interior's

Standards for Rehabilitation and Revised Guidelines for

4Rehabilitating Historic Buildings and in consultation with

the State Historic Preservation Officer.

c) Each Category II historic property should be documented in

accordance with Historic American Buildings Survey/Historic

American Engineering Record (HABS/HAEM) Documentation Level
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Ii, and the documentation tuimitted for inclusion in the

IYS/M collections in the Library of Oangress.

Category III Historic Properties

7he following preservation recauueidations apply to Category III historic

properties:

a) Category III historic proPorties listed on or eligible for

nxzination to the National Register as part of a district or

thematic group should be treated in accordance with Sections

106 and 110(f) of the National Historic Preservation Act as

amended in 190, and the regulations of the Advisory Council

for Historic Preservation as outlined in the "Protection of

Historic and OCltural Properties" (36 CFR 800). Such proper-

ties should not be demolished and their facades, or those

parts of- the propetty that contribute to the historical

landscape, should be protected from major modification.

Preservation plans should be developed for groupings of

Category I!I historic properties within a district or

thematic group. The #.,pe of these plans should be limited

to those parts of each property that contribute to the

district or group's importance. Until such plans are put

into effect, these properties should be maintained in

accordance with the recomimended approaches in the Secretary

of the Interior's Stan.dards for Rehabilitation and Revised
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Qzidellnes for Rehabilitating Hi~storic Blildings 6 and in

corsultation with the State Historic Preservation Officer.

b) Caegory III historic properties not listed on or eligible

for nomination to the National Register as part of a district

oc thmatic group omuld receive routine maintenance. Such

properties suld not be diolishad, and their facades, or

thexe parts of the property that =nutribute to the historical

landacape, smld be protected from modification. If the

ixoperties are unoccupied, they should, as a minimum, be

maintained in stable condition and prwvented from

deteriorating.

HWS/[M Icuen.mtation Level IV has besti caopleted for all Category III

historic properties, and no additional dcuentation is required as long as

they are not endangered. Category III historic properties that are

endangered for operational or other reasons should be 4ocumneted in

accordance with HKS/ R ')ocumentation Level III, and sadmitted for

inclusion in the HBS/HAER collections in the Library of Congress.

Similar structures need only be docunented once.

CATEGORY I HIS`T(MC PROPERTIES

There are no Category I historic ,properties at the Mk9.
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MTETWORY II HISTORIC PROPERTIES

There are no ( •tegory II historic iroperties at the RM4.

CPATEGRY III HISTORIC PROPERTIES

There are no Category III historic properties at the 9.4.

1. Army Regulation 420-40, Historic Preservation (Headquarters, U.S.
Army: Wwhington, D.C., 15 April 1984).

2. National Park Service, Secretary of Interior's Standards for
Rehabilitation and Revised Guidelines for Rehabilitating Historic
Buildings, 1983 (Washington, D.C.: Preservation Assistance Division,
National Park Service, 1983).

3. National Park Service, A.rcheology and Historic Preservation;
Secretary of the Interior's Standards and Guidelines," Federal
Register, Part IV, 28 September 1983, pp. 44730-44734.

4. National Park Service, Secretary of the Interior's Standards.

5. National Park Service, "Archeology and Historic Preservation."

6. National Park Service, Secretary of t'he Interior's Standards.

7. National Park Service, "Archeology and Historic Preservation."
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